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Divergência genética entre genótipos de sorgo sacarino baseado em caracteres agroindus-
triais
Talieisse Gomes Fagundes1,-RVp$LUWRQ5RGULJXHV1XQHV2, Rafael Augusto da Costa Parrella3, Adriano 
Teodoro Bruzi41D\DUD1RUUHQH/DFHUGD'XUmHV5, Gabrielle Maria Romeiro Lombardi
Resumo
(VWXGRVVREUHGLYHUJrQFLDJHQpWLFDWrPXWLOLGDGHSDUDDX[LOLDUPHOKRULVWDVQDHVFROKDGHSRWHQFLDLVFUX-
]DPHQWRVD VHUHPUHDOL]DGRVEHPFRPRQRTXHVH UHIHUHjFRQWULEXLomR UHODWLYDGHVVHVFDUDFWHUHVSDUD
DGLYHUVLGDGHWRWDO2REMHWLYRGHVWHWUDEDOKRIRLDYDOLDUDGLYHUJrQFLDJHQpWLFDHQWUHJHQyWLSRVGHVRUJR
VDFDULQRSRUPHLRGHWpFQLFDVPXOWLYDULDGDVFRPEDVHHPRQ]HFDUDFWHUHVDJURLQGXVWULDLV)RLXWLOL]DGRR
GHOLQHDPHQWRDOIDOiWLFH[FRPWUrVUHSHWLo}HVHSDUFHODFRQVWLWXtGDSRUGXDVOLQKDVGHP$VFDUDF-
WHUtVWLFDVPHQVXUDGDVIRUDPQ~PHURGHGLDVSDUDRÀRUHVFLPHQWRDOWXUDGHSODQWDGLkPHWURGRFROPRSHVR
GHSDQtFXODWRQHODGDVGHFROPRVSRUKHFWDUHWHRUGHVyOLGRVVRO~YHLVWRWDLVWHRUGHVDFDURVHWRQHODGDVGH
EUL[SRUKHFWDUHWRQHODGDVGHSROSRUKHFWDUHWHRUGH¿EUDHWHRUGHDo~FDUHVWRWDLVUHFXSHUiYHLV$DFXUiFLD
IRLHOHYDGDSDUDDPDLRULDGRVFDUDFWHUHVLQGLFDQGRXPDERDFRQ¿DELOLGDGHGDVLQIRUPDo}HVH[SHULPHQ-
WDLV3HORWHVWH)6QHGHFRUGHWHFWRXVHGLYHUJrQFLDJHQpWLFDHQWUHRVFDUDFWHUHVHVWXGDGRVFRPH[FHomR
GRGLkPHWURGRFROPRGHPRQVWUDQGRDSRVVLELOLGDGHGHVXFHVVRFRPDVHOHomR$GLVVLPLODULGDGHJHQpWLFD
HQWUH RV JHQyWLSRV IRL DIHULGD SHOD GLVWkQFLD JHQHUDOL]DGD GH0DKDODQRELV FRP SRVWHULRU DJUXSDPHQWR
XWLOL]DQGRRPpWRGRGHRWLPL]DomRGH7RFKHU2VJHQyWLSRVIRUDPDJUXSDGRVHPTXDWURJUXSRVVHQGRTXH
GHVVHVDORFDUDPVHQRSULPHLURJUXSRIRUPDGR$VOLQKDJHQVPDFKRHVWpUHLV¿FDUDPHPXPJUXSR
VHSDUDGRGDVGHPDLV'HVWDTXHSDUDDOLQKDJHPTXH¿FRXDORFDGDHPXPJUXSRLVRODGRTXHDVVRFLRX
H[SUHVV}HVIHQRWtSLFDVIDYRUiYHLVSDUDWRGRVRVFDUDFWHUHVDJURLQGXVWULDLV
Introdução
'XUDQWHDFULVHHQHUJpWLFDPXQGLDOFDXVDGDSHODHOHYDomRGRSUHoRGRSHWUyOHRR%UDVLOFRPHoRX
DSHVTXLVDUIRQWHVDOWHUQDWLYDVGHHQHUJLD2HWDQROpUHVSRQViYHOSRUGRWRWDOGRVELRFRPEXVWtYHLV
SURGX]LGRVHPGLIHUHQWHVSDUWHVGRPXQGR3UDEXDQG0XUXJHVDQ
'HQWUHDVFXOWXUDVFRPSRWHQFLDOSDUDDSURGXomRGHHWDQROGHVWDFDVHQRFHQiULRQDFLRQDODFXOWXUD
GDFDQDGHDo~FDU6DFFKDUXPRI¿FLQDUXP/2XWUDFXOWXUDDJUtFRODUHOHYDQWHQHVWDFDGHLDSURGXWLYDGR
HWDQROSULQFLSDOPHQWHQDHQWUHVVDIUDGDFDQDGHDo~FDUpRVRUJRVDFDULQR6RUJKXPELFRORU/0RHQFK
RTXDOVHDVVHPHOKDjFDQDGHDo~FDUXPDYH]TXHRDUPD]HQDPHQWRGHDo~FDUHVVHORFDOL]DQRVFROPRV
$OpPGLVVRRVRUJRVDFDULQRDSUHVHQWDPHQRUH[LJrQFLDGHiJXD5HGG\HWDOpFXOWLYDGRDSDUWLUGH
VHPHQWHVHRFLFORYHJHWDWLYRpGHDGLDV
No programa de melhoramento do sorgo sacarino, de forma análoga ao praticado em outras culturas, 
WHPVHFRPRSRQWRIXQGDPHQWDODHVFROKDGHJHQLWRUHVSDUDHQWmRREWHUSRSXODo}HVTXHDVVRFLHPPpGLD
DOWDHFRPDPSODYDULDomRJHQpWLFDSDUDRVFDUDFWHUHVDOYRDVHUHPREVHUYDGRVSRURFDVLmRGDVHOHomR5D-
PDOKRHWDO
3DUDDHVFROKDGHJHQLWRUHVYiULRVSURFHGLPHQWRVWHPVLGRDSRQWDGRV5DPDOKRHWDOGHQWUH
os quais aqueles baseados em medidas de divergência genética calculadas a partir das performances per 
VHGRVJHQLWRUHV(VVHSURFHGLPHQWREDVHLDVHQRIDWRTXHDDKHWHURVHPDQLIHVWDGDQRVFUX]DPHQWRVHVWi
GLUHWDPHQWHUHODFLRQDGDjGLYHUJrQFLDJHQpWLFDHQWUHRVJHQLWRUHV)DOFRQHUDQG0DFND\DOpPGH
DX[LOLDURVPHOKRULVWDVQRLQWXLWRGHFRQFHQWUDUVHXVHVIRUoRVVRPHQWHQDVFRPELQDo}HVPDLVSURPLVVRUDV
1   *UDGXDQGDHP$JURQRPLD8)/$/DYUDVHPDLOWDOLHLVVHIDJXQGHV#\DKRRFRPEU 
2  3URIHVVRU$GMXQWRGR'HSDUWDPHQWRGH%LRORJLD±8)/$/DYUDVHPDLOMDUQXQHV#GELXÀDEU
3  3HVTXLVDGRUGD(PEUDSD0LOKRH6RUJR±&13066HWH/DJRDVHPDLOSDUUHOOD#FQSPVHPEUDSDEU
4  3URIHVVRUDGMXQWRGR'HSDUWDPHQWRGH$JULFXOWXUD±8)/$/DYUDVHPDLODGULDQR#GDJXÀDEU
5  0HVWUDQGDGR33**HQpWLFDH0HOKRUDPHQWRGH3ODQWDV±8)/$/DYUDVHPDLOQD\DUDQRUUHQH#KRWPDLOFRP
6  *UDGXDQGDHP$JURQRPLD8)/$/DYUDVHPDLOJDEULHOOHORPEDUGL#KRWPDLOFRP    
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Nos estudos de divergência genética têm sido amplamente empregadas técnicas multivariadas basea-
GDVQDVP~OWLSODVLQIRUPDo}HVIHQRWtSLFDVUHODFLRQDQGRDVGLIHUHQoDV¿VLROyJLFDVPRUIROyJLFDVHDJURQ{-
PLFDVGRVJHQLWRUHV5DRHWDO6LQJKHWDO&UX]
$QWHRH[SRVWRRREMHWLYRGHVWHWUDEDOKRIRLHVWXGDUDGLYHUJrQFLDJHQpWLFDHQWUHJHQyWLSRVGHVRUJR
VDFDULQREDVHDGRHPFDUDFWHUHVDJURLQG~VWULDVPHGLDQWHHPSUHJRGHWpFQLFDVPXOWLYDULDGDV
Materiais e Métodos
2H[SHULPHQWRIRLFRQGX]LGRQDiUHDH[SHULPHQWDOVLWXDGDQR&HQWURGH'HVHQYROYLPHQWR&LHQWt-
¿FRH7HFQROyJLFRHP$JURSHFXiULD±0XTXpPGD8QLYHUVLGDGH)HGHUDOGH/DYUDV8)/$ORFDOL]DGDQD
FLGDGHGH/DYUDVDXPDDOWLWXGHGHP¶GHODWLWXGHVXOH¶GHORQJLWXGHRHVWH2PXQLFtSLR
GH/DYUDVHVWiVLWXDGRDRVXOGRHVWDGRGH0LQDV*HUDLVDSUHVHQWDWHPSHUDWXUDPpGLDDQXDOGH&HD
SUHFLSLWDomRSOXYLDOPpGLDDQXDOGHPP
)RUDPDYDOLDGRVXPWRWDOGHJHQyWLSRVGHVRUJRVDFDULQRVHQGROLQKDJHQVUHVWDXUDGRUDVGH
IHUWLOLGDGH5WUrVOLQKDJHQVPDFKRHVWpUHLV$KtEULGRVUHVXOWDQWHVGRFUX]DPHQWRHQWUHOLQKDJHQV$
H5DOpPGHGRLVKtEULGRVFRPHUFLDLV
2H[SHULPHQWRIRLLPSODQWDGRQRGHOLQHDPHQWRDOIDOiWLFH[FRPWUrVUHSHWLo}HV$VSDUFHODV
H[SHULPHQWDLVIRUDPFRQVWLWXtGDVSRUGXDVOLQKDVGHPGHFRPSULPHQWRHHVSDoDGDVSRUPHQWUH
¿OHLUDV$VOLQKDJHQVPDFKRHVWpUHLVIRUDPDORFDGDVHPSDUFHODVGHTXDWUROLQKDVGHPVHQGRFRQ-
VLGHUDGDVDSHQDVDVGXDVOLQKDVFHQWUDLVFRPRiUHD~WLO$SRSXODomRDGRWDGDIRLGHSODQWDVKD-1 
RFXSDQGRXPDiUHDWRWDOGHP2
2SODQWLRGRH[SHULPHQWRIRLUHDOL]DGRQRPrVGHQRYHPEURGHTXHFRLQFLGHFRPRLQtFLRGR
SHUtRGRFKXYRVRQDUHJLmRVXGHVWH2VWUDWRVFXOWXUDLVIRUDPRVUHFRPHQGDGRVSDUDDFXOWXUDQDUHJLmR
Foram DYDOLDGRVRVVHJXLQWHVFDUDFWHUHVDJURLQGXVWULDLVQ~PHURGHGLDVSDUDRÀRUHVFLPHQWRDOWXUD
GHSODQWDPGLkPHWURGRFROPRPPSHVRGHSDQtFXODJWRQHODGDVGHFROPRVSRUKHFWDUH7&+WHRU
GHVyOLGRVVRO~YHLVWRWDLV%UL[FDOGRWRQHODGDVGHEUL[SRUKHFWDUH7%+WHRUGHVDFDURVH3RO&
WRQHODGDVGHSROSRUKHFWDUH73+WHRUGH¿EUDWHRUGHDo~FDUHVWRWDLVUHFXSHUiYHLV$75
2VGDGRVIRUDPDQDOLVDGRVXWLOL]DQGRRPpWRGRHVWDWtVWLFRGDDQiOLVHGHYDULkQFLD(PYLUWXGHGD
EDL[DH¿FLrQFLDREVHUYDGDFRPRGHOLQHDPHQWRHPSUHJDGRUHODWLYRDRGHOLQHDPHQWRHPEORFRVFRPSOHWRV
FDVXDOL]DGRV'%&&RSWRXVHSRUSURVVHJXLUFRPDVDQiOLVHVGHDFRUGRFRPHVWH~OWLPR'%&&3DUD
DIHULomRGDSUHFLVmRH[SHULPHQWDOIRLHVWLPDGDDDFXUiFLDVHOHWLYD5HVHQGHDQG'XDUWH
$GLYHUJrQFLDJHQpWLFDHQWUHRVJHQyWLSRVIRLHVWLPDGDDSDUWLUGDGLVWkQFLDJHQHUDOL]DGDGH0DKD-
ODQRELV'HSRVWHULRUDJUXSDPHQWRXWLOL]DQGRRPpWRGRGHRWLPL]DomRGH7RFKHU&UX]DQG&DUQHLUR
$GHPDLVIRUDPHVWLPDGDVDVLPSRUWkQFLDVUHODWLYDVGRVFDUDFWHUHVSDUDDGLYHUJrQFLDJHQpWLFDWRWDO
SHORPpWRGRGH6LQJK
 $VDQiOLVHVHVWDWtVWLFDVIRUDPUHDOL]DGDVFRPDX[tOLRGRSURJUDPDFRPSXWDFLRQDOJHQpWLFRHVWDWtV-
WLFR*(1(6&UX]
 
Resultados e Discussão
 +RXYH GLIHUHQoDV JHQpWLFDV VLJQL¿FDWLYDV 3  SDUD TXDVH D WRWDOLGDGH GDV FDUDFWHUtVWLFDV
DJURLQGXVWULDLVGRVJHQyWLSRVGHVRUJRVDFDULQRDYDOLDGRVFRPH[FHomRGRGLkPHWUR7DEHOD$VLJQL¿-
FkQFLDSRGHVHUHQWHQGLGDFRPRXPDHYLGrQFLDGDH[LVWrQFLDGHYDULDELOLGDGHJHQpWLFDHQWUHRVJHQyWLSRV
 $SUHFLVmRH[SHULPHQWDOIRLYHUL¿FDGDSHODDFXUiFLDVHQGRHVWDHOHYDGDSDUDFDUDFWHUtVWLFDVDJURLQ-
GXVWULDLVFRPRÀRUHVFLPHQWRDOWXUD7&+7%+73+H¿EUDVPRVWUDQGRSUHGRPLQkQFLDGRFRPSRQHQWH
JHQpWLFRVREUHRDPELHQWDO3DUDDYDULiYHOSDQtFXODIRLPRGHUDGDHSDUDDVGHPDLVFDUDFWHUtVWLFDVDDFXUi-
FLDIRLDOWDFRQ¿UPDQGRDVVLPRTXHVHJXQGR5HVHQGHDQG'XDUWHLQGLFDPTXHKRXYHERDSUHFLVmR
H[SHULPHQWDO'H DFRUGR FRP)DOFRQHU DQG0DFND\  HVWD VLWXDomR p DOWDPHQWH VDWLVIDWyULD YLVWR
GHPRQVWUDUDFRQ¿DELOLGDGHGRYDORUIHQRWtSLFRFRPRLQGLFDGRUGRYDORUJHQpWLFR
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7DEHOD5HVXPRGDVDQiOLVHVGHYDULkQFLDGHFDUDFWHUHVDJURLQGXVWULDLVPHQVXUDGRVHPJHQyWLSRVGHVRUJR
VDFDULQR/DYUDV0*
FV GL 4XDGUDGRV0pGLRV
FLOR ALT ',$0 33 7&+ %5,; 7%+ Pol C 73+ ),%5$ ATR
*HQyWLSRV 44   2,48QV        
(UUR 88     44,4 3,32  2,28   
Média Geral   13,80  41,20 12,41     
Mínimo  1,32  50     0,33 8,00 
0i[LPR   18,01 1200  18,38  11,32 8,03  115,00
Acurácia   -     0,88   0,88
)ORUQ~PHURGHGLDVSDUDRÀRUHVFLPHQWR$/7DOWXUDGHSODQWD',$0GLkPHWURGRFROPR333HVRGD3DQtFXOD7&+7RQHODGDGHFROPRSRU
KHFWDUH%5,;VyOLGRVVRO~YHLV7%+7RQHODGDGH%5,;SRUKHFWDUH3RO&VDFDURVH73+7RQHODGDGH3ROSRUKHFWDUH$75Do~FDUWRWDOUHGXWRU
6LJQL¿FDWLYRSHORWHVWH)DGHSUREDELOLGDGH
6LJQL¿FDWLYRSHORWHVWH)DGHSUREDELOLGDGH
QV1iRVLJQL¿FDWLYRSHORWHVWH)DGHSUREDELOLGDGH
  
2VPpWRGRVGHDJUXSDPHQWRUH~QHPDSDUWLUGHXPJUXSRKHWHURJrQHRRVJHQyWLSRVPDLVKRPRJr-
QHRVVHSDUDQGRRVHPJUXSRVGHGLYHUJrQFLD2PpWRGRGHDJUXSDPHQWRGH7RFKHUpRPDLVFRQKHFLGR
HFRPXPHQWHXWLOL]DGRHPSURJUDPDVGHPHOKRUDPHQWRJHQpWLFR&UX]HWDO1HVVHHVWXGRRV
JHQyWLSRVIRUPDUDPTXDWURJUXSRVFRPGRVJHQyWLSRVUHXQLGRVQRSULPHLURJUXSR7DEHOD
Pelo agrupamento destaca-se o fato das linhagens macho-estéreis terem sido alocadas em um grupo 
VHSDUDGR(VWDVOLQKDJHQVFDUDFWHUL]DUDPVHSRUDSUHVHQWDUHPSRUWHEDL[RPHQTXDQWRTXHDVGHPDLV
OLQKDJHQVHKtEULGRVDSUHVHQWDUDPDOWXUDPpGLDGHP(VWDVOLQKDJHQVDVVRFLDUDPDLQGDEDL[RVWHRUHV
GHEUL[VDFDURVHH$75DOpPGDEDL[DSURGXWLYLGDGHGHFROPRVWKD(VVHV
resultados mostram a necessidade de se fazer o melhoramento genético dessas linhagens, especialmente 
FRPUHODomRDRVWHRUHVGHDo~FDUHV
$ OLQKDJHPGHVWDFRXVHGRVGHPDLVJHQyWLSRVDYDOLDGRVDSUHVHQWDQGR WHRUHVHOHYDGRVGHEUL[
VDFDURVHH$75$OpPGLVVRHVWDOLQKDJHPH[LELXEDL[RSHVRGHSDQtFXOD
JHHOHYDGDSURGXWLYLGDGHGHFROPRVWKD
(PRXWURJUXSR¿FDUDPDORFDGRVRVKtEULGRVH[SHULPHQWDLVH3HODJHQHDORJLDREVHUYDVHTXH
HVWHVKtEULGRVWLYHUDPHPFRPXPD/FRPRJHQLWRUPDVFXOLQR(VWHVDVVRFLDUDPHOHYDGRVYDORUHVIHQR-
WtSLFRVSDUDRVFDUDFWHUHVSHVRGHSDQtFXODJDOWXUDPHWHRUGH¿EUD
&RPUHODomRjFRQWULEXLomRUHODWLYDGRVFDUDFWHUHVSDUDDGLYHUJrQFLDJHQpWLFDREVHUYRXVHTXHRV
FDUDFWHUHVWHFQROyJLFRVUHODFLRQDGRVFRPRVWHRUHVGHDo~FDUEHPFRPRDTXHOHVTXHDVVRFLDUDPSURGXomR
GHFROPRVFRPRVWHRUHVGHDo~FDUIRUDPRVGHPDLRULPSRUWkQFLDUHODWLYDSDUDDGLYHUJrQFLDHQTXDQWRTXH
RVFDUDFWHUHVPRUIRDJURQ{PLFRVGLkPHWURSHVRGHSDQtFXODHÀRUHVFLPHQWRDSUHVHQWDPUHODWLYDPHQWH
PHQRULPSRUWkQFLD'HQWUHDVFDUDFWHUtVWLFDVHVWXGDGDVRVWHRUHVGH$75HGHVDFDURVHDSUHVHQWDUDPDV
PDLRUHVPDJQLWXGHVGHFRQWULEXLo}HVUHODWLYDVSDUDDGLYHUJrQFLDJHQpWLFDWRWDOGHHUHVSHFWL-
YDPHQWH)LJXUD
7DEHOD*UXSRVGHVLPLODULGDGHJHQpWLFDIRUPDGRVSHORPpWRGRGHRWLPL]DomRGH7RFKHUFRPEDVHHP
RQ]HFDUDFWHUtVWLFDVDJURLQGXVWULDLVDYDOLDGDVQRVJHQyWLSRVGHVRUJRVDFDULQR/DYUDV±0*
Grupos *HQyWLSRV
1
/////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